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U.S. freight shipments have grown by 45% In
the last threedecades.
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Tonmile: Asingle ton of goods that is transported for one mile.




Freight truck and rail transport arenajor
sourcesof CQ and airpollutants.

NOXx 5.5% PM 3.5%

193% N 24.1%
0
| Ol | /T 247% |

\
| \ ~ J
\ 0 . / \ Ty 4
[ R g ﬂ ’ 47.7%
\ i 7 / \ e,

S P \ S /}
\ o ”//'/ \_\‘ W L 200t /
,// \ ~
S e -
CO2 . 59%
o y 0.6%
//
4 )
y | ] Non-transportation sources

[ | Trucking

- [ Freight Railroads
e o l || Other transportation (passenger
—— e V transport, water freight, etc.)

(U.S. EPA, 2011)




We Integrated socioeconomjanfrastructure and
technology factors affecting future freight emissions
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Objectives of this study

ADevelopa comprehensivereight emissiorforecast system

oU.S. interregional transport: londnaul trucks and rail
o Timeperiod: 20162050

Aldentify robust decisionsregarding the freight handling
Infrastructure under future uncertainties




Schematic method of projecting emissions
from U.S. Interregional freight transport
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Macroeconomianodel makes global
economic forecasts.

APhoenix model
0 Projects activities in broad economic sectors by seeking sujgshand

equilibrium
o Commodity, population & GDP in U.S.
AFour scenario$o capture future uncertainties (2063050).

Business agsua Climatepolicy
(BAU) (carbontax)
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LowGDP
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(FishefVandenet al. 2012)



Downscale national level economic
projections to regional level (FAZSs)

AShift-share & inputoutput model
o Trip production & attraction in 12BreightAnalysis Zoned-AZ$

(FHWA, 2011)



Distribute freight flows via truck and rall

AMode split: binomial logistic regression modaH(vang et al., 2013)
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use projections
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Freight networkassignment under congestion

AAssumption each motorist knows all network information and
chooses theoute with shortest travel time
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ACongestion> Low speed-> Lowfuel efficiency-> Moreemissions j[




Highway expansion helps ease congestion

and reduce fuel consumption

- The Incremental

fuel reduction
diminishes as more
links are expanded.

- A higher baseline

level of congestion
benefits more
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